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OPERATION GREEN EARTH

by
Mr. Alten Grandt
Peabody Coal Co.
St. Louis, Missouri
"OPERATION GREEN EARTH" is Peabody Coal Company's program for
developing surface mined lands to usefulness and attractiveness as
quickly as possible. The Land Use and Conservation Department is
staffed with seven professional personnel, combining many years of
practical experience and expertise in reclamation work. This depart
ment has the responsibility for planning and carrying out programs
directed for the best use for each mined area.
"OPERATION GREEN EARTH" does not create new land uses overnight.
Some areas must weather for a period of time before the soil can
support successful growth of trees and other vegetation. Beneficial
results come only after careful professional planning and execution,
together with the passage of time.
Peabody Coal Company's primary business is mining and shipping
coal to be used for the manufacture of steel, automobiles, cement,
textiles, paper and chemicals and in the generation of low-cost
electricity. At the present time, over 67% of our coal goes to elec
tric utilities. The Company has substantial investments in its
properties and contrary to many false comments, we continue to pay
land taxes after mining is completed -- sound reasons for developing
mined lands for useful and productive purposes as promptly as pos
sible. This program is both economically sound and consistent with
Peabody's objective of good community citizenship.
Surface mining is a highly controversial subject. There are many
differences of opinion pro and con among industries, i.e. mining vs.
agriculture, among scientists, yes even among friends. Some opponents
of strip mining have argued that mined land is worthless and forever
lost to any constructuve use. They argue that in every case, water
flowing from these areas into streams, contains minerals which destroy
fish and all other water life for many miles away from its source.
They insist that the land is of no value and is lost to the county as
a tax source. Actual results of "OPERATION GREEN EARTH" and many
other mined land reclamation programs prove the inaccuracy of these
statements. Thousands of acres have been returned both to usefulness
and attractiveness; hundreds of strip mine lakes are supporting fish
life and providing opportunities for swimming, boating and water ski
ing; and Peabody, along with other mine operators, continues to pay
land taxes after mining is completed.
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EXTENT OF SURFACE MINED LANDS
In 1968, under Peabody's "OPERATION GREEN EARTH" revegetation
program, a total of 15,084.1 acres of surface mined lands were seeded
and planted, while only 8,353 acres were mined. This included 5,152.4
acres planted to trees and wildlife food cover; 3,162 pounds of pine
seed seeded on 2,065.0 acres and 8,595.7 acres seeded to legumes and
grasses.
The revegetation program included a total of 3,915,555 trees and
wildlife plants; 3,382 pounds of tree seeds and 185,693 pounds of grasses
and legumes. Listed below is the reclamation work completed in 1968,
broken down by states:

State

Pounds
of Seed

Acres
Seeded

Alabama

0

0

Number
of Trees
3,162
(pine seed)
0

Acres
Planted

Total
Acres

2,965.0

2,965.0

Colorado

3,210

137.0

Oklahoma

6,000

240.0

Illinois

69,447

3,510.2

76,200

119.3

3,629.5

Indiana

22,264

987.5

531,500

778.0

1 ,765.5

Kentucky

41,392

1,779.0

1 ,350,643

1 ,980.0

2,130.0

Missouri

41,800

1,875.0

320,000

457.0

2,332.0

1,580

67.0

1 ,637,212

1,818.1

1,885.1

Ohio

0

0

137.0

0

240.0

In the past thirteen (13) years, Peabody has planted 31,853,617
trees and has seeded 729,710 pounds of grasses and legumes in the
process of reclaiming 76,539 acres of mined land.
In April, 1967,
the Missouri State Forester, Mr. Osal Capps, was present at the
planting of the one millionth tree seedling on Peabody's mined lands
in Missouri.
Peabody will soon open a new mine in Montana and another in
Arizona. Coal from both mines will be used in the generation of
electricity which provides many of the comforts and conveniences
of modern living. Reclamation - "OPERATION GREEN EARTH" - will be
carried on in these states also.
CHARACTERISTICS OF SOIL MATERIAL OF SURFACE MINED COAL LANDS
Basically the chemical, physical and biological properties of the
soil material determines the specific type of reclamation possible.
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After surface mining operations, the soil material is a heterogenous
mass whose physical and chemical properties are dominated by the
character of the geologic strata overlying the coal. These strata
are highly variable in thickness and character. They may include the
surface soil, loess, glacial till, sands, shales, limestone and sand
stone rock. The methods of mining with the several types of mining
equipment will also affect the resultant soil material of the mined
area.
Except for climatic conditions, the potential productivity of
the soil material after mining is largely determined by its acidity,
as generally measured by pH and by its texture, such as sands, clays,
rocks, etc. These two factors, acidity and texture of the soil materials
are used to classify surface mined lands into the basic spoil types.
These factors, in large part, determine the type of use that the land
will be reclaimed for.
At present, the acidity or pH is the most commonly used factor to
decide what species to plant and what survival to expect on various
mined lands. With a pH of 4 or below, hydrogen ions have been thought
to limit plant growth. However, the primary source of toxicity on
highly acid areas appears to be one of the elements or salts brought
into solution by the high acidity rather than the ’’acidity" itself.
(1) Aluminum and manganese are the toxic elements most limiting to
plant growth on acid spoil. (1)
Every kind of plant is believed to have a most suitable pH range
for its best growth. For example, the optimum pH range for European
Blueberry (Vaccinium myrtillus) is 3.5 to 5.0; for Walnut (Juglans
Nigra) it is 6.0 to 8.0 and for Alfalfa (Medicago sativa) it is 5.5 to
7.5.
With regard to texture or soil particle size, the higher the per
centage of soil particles 2 mm and less in size, the greater are the
opportunities for successful reclamation with agronomic species. Also,
the percentage of the various separates -- sands, silt and clay -- are
important in determining the physical properites of the strip mine soil
material. High percentages of clay, finer than .002 mm, often have
detrimental effects, especially if grading is required and trees are to
be planted.
OTHER PLANT NUTRIENTS
Many soil samples have been tested for calcium, phosphorus, potass
ium, boron, etc. Strip mining often brings to the surface a new supply
of these plant food nutrients. Generally, however, nitrogen is com
pletely lacking. Nitrogen is supplied through the legume plants.
Legumes, inoculated with specific cultures of bacteria, fix atmospheric
nitrogen in a symbiotic relationship and supply it to plants in the form
of nitrogenous products.

79

GRADING
There is no more controversial subject in the reclamation field
than grading -- degree or type of grading — and the effects of grading
on various spoil types. To many people, even though the surface mined
area is completely revegetated, if the area is not graded, it is not
reclaimed! Under some legislation and regulations, the question is
academic. Grading, usually to a slope that can be traversed by ordin
ary farm equipment, is often required. Grading to achieve a pleasing
appearance (aesthetics) plus the control of pollutional wastes is funddamentally sound. However, in certain spoil types, grading may compact
the soil material so that growth of trees is inferior. Also, grading
so that long slopes are formed causes erosion and siltation problems.
LAND USES OF SURFACE MINED LANDS
It is recognized that there are several possible uses for reclaimed
surface mined land. To date the major land uses are:
(1)
(2)

Pasture or Range Land
Hay and Crop Land

(3)
(4)

Timber or Forest Land
Recreational Use

Other possible uses include horticulture crops and residential
and Industrial sites. As research and experimental on continue, the
list of possible land uses continues to grow.
(1)

Pasture or Range Land Use

Where the chemical and physical properties of the soil material
will produce grasses and legumes, and the soil material is relatively
high in rocks, seeding with pasture species is done. All the ridges
and peaks are topped and access trails are graded across the ridges.
The area is then seeded either by air, a tractor mounted seeder, or by
hand.
The species used, depends upon the fertility of the soil material.
Where the pH is 6.0 or above and the calcium, magnesium, phosphorus
and potassium content is high, a good seeding mixture is Alfalfa 8
pounds, Korean Lespediza 5 pounds, Bromegrass 5 pounds, and Orchardgrass 3 pounds an acre. On the less fertile sites, an area may be
seeded to Korean Lespedeza 12 pounds and Fescue 10 pounds an acre.
Where climate is a major factor, more drouth resistant species are
used such as the Wheat Grasses and the Native Grasses along with
Alfalfa and Sweet Clover.
These topped pastures are then used for grazing by cattle, sheep
or hogs.
In Illinois and Indiana especially, our experience has been
that the carrying capacity of these "topped" pastures has been at the
rate of 2 acres per animal unit, with a grazing season of from 6 to 8

months. Long time records show the average daily gains of yearling
cattle to have been over 1.25 pounds. Some lots of cattle have aver
aged as high as 2.0 pounds per day on surface mined land pastures.
(2)

Hay and Crop Land Use

To utilize the mined land for the harvest of hay, cereal grains and
corn, the mined land must be graded so that farm machinery can traverse
the area. Where the soil fertility is high and physical characteristics
are favorable, excellent Alfalfa hay has been produced. Lespediza
and Crownvetch seed is also combined from such graded areas. Dairy
cattle make excellent use of the graded rolling pastures.
Areas where fertility of the soil justifies cultivation of cereal
or grain crops are exceptional. On the 1imi ted areas in the coal mining
region where soil conditions such as fertility and texture are such
that cereal or grain crops are potential uses, it is advisable to grow
legumes and grasses for at least 10 years before attempting to use
grain crops. Corn especially, planted on freshly mined and graded
lands, has not been successful. Legumes and grasses provide a good
environment for a rapid increase in bacteria. The root penetration
of the deep rooted legumes seems to increase permeability, which
allows better drainage and aeration.
There are tillage problems on most graded lands. It is difficult
to plow with the conventional mold board plow. The chisel type plow
has been fairly successful.
The actual use of the mined lands is important. By organizing the
pasture and hay lands of the mined lands and incorporating surrounding
unmined farm land into livestock farm units, the area is leased as a
regular livestock share lease. The unmined lands that do not contain
coal or mineable coal, can be improved and maintained in a high state
of fertility and high land use. These acres produce the feed, primarily
corn, fed to livestock. The graded areas produce the hay for winter
feeding and the "topped" areas produce the forage for summer grazing.
Fences are built and improvements are made. Thus, the mined land and
the surrounding farm land can be incorporated into a well organized
farm unit capable of concentrated and continued use. Since the ten
ant farmer is living in the area, community life is restored.
(3)

Timber or Forest Land Use

''OPERATION GREEN EARTH" calls for the planting of a large number
of trees and wildlife seedlings. If the soil material is low in pH,
rocky and low in other plant nutrients, good growth of legumes and
grasses are not attainable. Tree planting is the recommended use of
such mined lands. Peabody is the largest private planter of trees in
Missouri. I think this could be said for several other states as well
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During 1968, Peabody planted 3,915,555 trees and wildlife shrubs and
during the past thirteen (13) years, Peabody has planted nearly
32,000,000 trees.
On the more fertile surface mined lands, the tree planting mixture
may be Yellow Poplar, Black Walnut, Red Oak, Gum, Sycamore, Alder,
White Pine and Red Pine. A mixture used on the more acid spoil is
Sycamore, Cottonwood, Alder, River Birch, Gum and Virginia Pine. Some
of the hardwood species grow faster and provide a quicker cover than
the conifers. The conifers are excellent for aesthetics purposes.
In Alabama, Pine can be established direct from seed and are seeded
by air rather than by hand planting. The use of tree seed of other
species is being tried experimentally in several other areas as well.
The primary reason is the labor problem of getting large numbers of
tree seedlings planted.
Where regulations require grading to the degree that tractors can
traverse the areas, mechanical tractor drawn tree planters are used.
However, the compaction caused by the grading process on certain over
burden materials has been found to be detrimental to the survival and
growth of many tree species.
I have not mentioned Black Locust (Robinia pseudoacacia). This is
one of the best species for obtaining a quick plant cover.
It grows
well under a variety of soil conditions and is considered a good "nurse"
tree for other hardwoods. It does possibly have a use as wildlife
food and cover.
I consider it a "junk tree". It was originally the
most commonly planted tree on surface mined lands, just as it was on
the early State and Federal erosion control programs in the Midwest.
Its major fault is that it is severly damaged by the Locust Borer.
The regrowth and/or root sprouting, make the area impenetrable.
Where Alder, also a legume, will grow, we plant it rather than Black
Locust.
Species used to provide wildlife food and cover include Bicolor
Lespedeza, Autumn Olive, Dogwood, Bush Honeysuckle, Red Bud, Virginia
and Jack Pine. Ideally, the wildlife seedlings are planted in plots,
about 2/3 in size, scattered throughout the entire planting. This
is an attempt to balance food and cover along with the water that is
present in the forested areas. Adjacent areas seeded with legumes and
grasses provide additional food and ground cover. Such areas often
provide as good or even improved habitat for wildlife than existed
on much of the scrub, cut-over timber land mining.
(4)

Recreational Use

A variety of factors determines the suitability of surface mined
lands for recreational utilization. Criteria used to determine this
use include: (1) Water, including amount, quality and type of ponds,
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(2) Size of area, (3) Unmined land within an area of spoil banks, (4)
Age of spoils, (5) Terrain, (6) Vegetation, (7) Exposed rock, (8) Prox
imity to highways and centers of population, (9) Adjacent unmined land,
and (10) Access to and within the area. '
Most forms of outdoor activities are directly or indirectly depend
ent upon the presence of water, the principal attraction of surface
mined lands. With growing population, the need for water areas for re
creation and other purposes likewise is growing. Good quality water is
one of our greatest assets.
After the coal is removed, the depressions between the ridges and
in the final cuts will fill with water to form lakes, ponds and marshes
of varying sizes and shapes. Some final cut lakes are over a mile
long. As a rule-of-thumb it is estimated that ten (10) percent of the
total area mined is converted to water.
The formation of new fishing lakes, often in areas where none
existed, is one of the brightest and most successful aspects of the
coal industry and land conservation program ' . The new lakes contain
water suitable for various types of fish. Many people use and enjoy
these lakes, fishing for bass, bluegill, catfish and many other species
Walleyes have been successfully planted in these lakes too.
As evidence that these lakes do produce some excellent fishing, I
would like to quote some Illinois all-time fishing records as reported
in the Peoria Journal Star, February 2, 1969. Of a total of 28 catagories listed, six record fish species were taken from surface mine
waters as follows: Smallmouth Bass, 5 pounds 10 ounces--Braidwood,
Illinois 1964; Rock Bass, 1 pound 9 ounces--Morris, Illinois, 1968;
Bluegill, 2pounds 10 ounces--Marion, Illinois, 1963; Northern Pike,
20 pounds 2 ounces--South Wilmington, Illinois, 1952; Yellow Perch,
2 pounds 5 ounces--Atkinson, Illinois, 1951; Channel Catfish 28 poundsFarmington, Illinois.
In the Spring 1969 issue of "OUTDOOR LIFE" Mr. Ben East, Senior
Field Editor's News "THE GREAT LAKE STATES" reports, "In a big-bass
contest sponsored by a Peoria, Illinois sporting goods store since
1941, strip mine catches have won the past ten years in a row; the
largest Bass weighing 9 pounds 6 ounces, the smallest going a bit
under 7 pounds."
In this same issue, reporting on fish in Indiana, the "NEWS" says,
"DIG THE PITS FOR BASS". ----- "Year in, year out, the strip mined
areas from Terre Haute to Brazil, southward through Sullivan and
Greene counties, produces more big Bass than any other four counties
in the state. And this is not to overlook the Bluegills, Red-Ear,
Sunfish and Crappies you will find there."
In the surface mining region of Will, Grundy and Kankakee counties
of northern Illinois, on land mined by Peabody Coal Company and its
predecessors, there are at least 14 recreational Clubs, owning more
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than 11,000 acres of lands with a total membership of over 33,000 members
These Clubs provide areas for swimming, skiing, picnicing, hiking, etc.
during the summer season. In winter, skating, tobogganing and ice
fishing are popular.
Goose Lake Club is one that offers permanent dwelling sites under
carefully planned building and zoning codes. The value of the lakes
here frequently is much more than that of land in the area in which
they are found.
WATER SUPPLIES
A number of towns and villages now have good water supplies as a
result of surface mining. Lynnville, Indiana is one example. Approx
imately 1,222 acres of land, 850 of which had been mined, was made
available by Peabody. Some 250 acres of water with an average depth
of 30 feet was made by building five dams. The Indiana Board of Health
approved the water for municipal use in 1964.
SUMMARY
The production and development of pastures and hayland for live
stock, the planting of future forests, the increase in wildlife pop
ulation by providing food and cover and the development of lakes on
surface mined land for recreational uses, are some of Peabody Coal
Company's "OPERATION GREEN EARTH" planned program. What more will
be done only time will reveal. With imagination, research and care
ful study, more successful uses will be developed.

84

REFERENCES CITED
1.

Berg, W. A., Plant-toxic Chemicals in Acid Spoils. Coal Mine
Spoil Reclamation Symposium. Pennsylvania State University,
University Park, Pennsylvania, 1965.

2.

Roseberry, J. L., Survey of Potential Recreational Utilization
of Illinois Strip-mined Lands. Cooperative Wildlife Research
Laboratory, Southern Illinois University, 1962.

